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t!2 <?)tft 1 0 2tiIf^ii$fioTv^l.J:f ft . 14^12 1 4 tl2 

<7>mti 2 0 2 t co m \z . £ h \z m 2 com is «k 3 <^JB ^ff IS i" KtT\ v ^ f 7 

[ 0 0 9 6 ] 

* 7c. I?l <7>JI 2 1 1^14 <?>Ji 2 1 4 l±. -H^it ( 1 ) XTK^tiZ * 'i >/- n, 

-^it (1) xir^n^ti'i^^-'immwizn^xm.j- ^m^^^mit^m 



cnM 2 i i %m < lx %wwinB:<r> ±.M.-&mm-t %> z t ^x-§ 5. «k o-r. *^«^r^i 
. $ ^iz^itm 1 ?- common ^QsizffiitT-B z , zrz. yt^wt^iz&z&w.mnfai.orz 

#t? JS 2 0 3 fc0j£Lfc&lc. m 1 c^mtl 2 0 1 ^fzltm 2 ^mtl 2 0 2 %xm v 9 >) > 
ric J: *) f&m-f . f&Tttt^t/M^^&i- * 1 2 *>JI 2 1 2 7* > - x % ft 

£ ^ic. mi 2 1 UI4 2 l 4 %m cttST-lits c 
t \z J: 9 . ^^t^M*#t? J§ 2 0 3 ^Mffi**ls] c ttHT'l^ $ ft £ c t \z ft § fc#>. JfcTj 

m&*mm-t z>m$k%mwx% s. 

[ 0 0 9 7 ] 

ftfc. *HSte<^^fli<^^>t*Tlcfev^T t x i i <^mti 2 0 1 ^i? 2 2 0 2 ^>fi 

0 ftfc. 06i?J:VS7?tts 05^)f f^^lfflt^o 2 0 0 tt , * % Bfl <r> % }fc * 

[ 0 0 9 8 ] 

13 6 . %)tWt#tfi 2 0 3 i) s , S«2 0 0 |6^I1WM2 1 1. 1 2 H 2 1 

2. l?3<7)Ji2 1 3. 14^)12 1 4 <?> IK T « 3 ftT us If <?> T *> S . 3<?>Bf . 1 

1 <7>Hffi 2 0 1 ^T^ii'tt L> 12 ^mtl 2 0 2 ^M^tt ( iff Jx ft ) t "t -5 3 t X 
. 13 6 ( a ) 7 \zmU 2 0 0 M fc> h ^ ft ft 5 i: ft£» U . 11 ^)fft2 0 

1 ^3S>fctt (iff icjxtt'tt) tL, 12 2 0 2 ^7t3Hli'l4 U5:tT\ HI 6 (b) 
«k 7 lc*$c 2 0 0 <r>mmfrh?f&liitfi-tZlfc!& $ <b lc . 11 ^)Sft 2 0 1.1 

2 <?>m« 2 0 2 </> M^^7t3Hli'l± 136 (c) ic^ij- £ 7 ic . 112 0 Oil 

i:««2 o o <Dwm<nm^\zK*&m-t zmi&^^mt 

[ 0 0 9 9 ] 

HI 7 Us %7t^H^#t?m 2 0 3 SHx 2 0 0 i*^!4 <7>Ji 2 14. 13 <?>JS 2 1 

3. 12^)112 1 2. 1 1 <?>H 2 1 1 <7))m~?MJ&2 fix u& . 3<7>Bf . 1 
1 <?>m« 2 0 1 ^M^'tt (Jff i: L> 12 ^tS 2 0 2 fc^jgaStt ktsckl? 
x 137 (a)<7)Jc7tcS«2 0 0 fiJfe^7t^lX^ffi-tlil^i:^§o * . lUtS2 0 

1 fc^jSaSte 12 ^fffi 2 0 2 ( Jff \z Jx M ) UKtT\ 137 (b) 
<?> «k 7 k:**R2 0 0 i:ltfiJ^<b}te^3X 9 ft ~t *i i: ft & o $ ^ \z , 11 <r>mm 2 0 1.1 

2 cd mm 2 0 2 <7)M^^7tHli'l4 h~t Z tX. 137 (c) tc^i" £ 7 ic . S#c 2 0 0 fij 
tmM 2 0 0 ^^IiJ<^M^lC7t^tllt ; f-t^«^tHTfigi:=5r§ o 

[0100] 

ft H . 11^)12 1 1 IJff 1 3 <?> JB 2 1 

3 fl . ( 1 ) $ ft£ # ^ >■* »/- ^ . -f&st ( 1 ) inzxti '/ 
-;b^^#lc^-LTm^5#'tt^^i-Mtifb^^i:^#^. 14^)12 1 4 ttH^f&£ 

i 3ii, — Hx^ ( i ) t-^ $ n s ^ ^ ^* ti mw-fa t . — c i ) t-^ ^ ti & ^ ^ ^ 
^ ic w l x * ^ -r mm it t * # ^ t v^s y> . * - ^ tc 

«fc Sfe*feJ^^I^±<?)fc*>. 13 <7)J1 2 1 3 <^)HI?^ g ilc^StS C t ^T*S 
[0101] 

(mm^mm4 ) 

[0102] 

a&B^-t^, 0 ftfc. 18 (A) ii. IE 7^^^ "til® 13. 08 (B) l± 13 8 (A) ^A- 
A ' fciVB-B * -e-tTIWf L fc»fffil2I-e*>* . ^MX^^ fifz 6 0 1 it M Wi 0 m ( V- 
^MBKIftlHlK) . 6 0 2ti®f?l^. 6 0 3 ItMMMV&ffl ( V- N MM®} ) T-i,§. * 
. 6 0 4liltihli, 6 0 5liy-^tt7*»ls >- - ^ W 6 0 5 X M * ft 1*1 M t± . ^ 



m 6 0 7 C4r)T^4. 
[0103] 

4 . ^§01 ge*8 6 0 8 It V - 6 0 1 h ffl SB IA 0 m 6 0 3 icA 

ft3n*^fci£j&^5fctf>*>ffi8l-?S> *> . WW> At>m=f- t &S F P C (7^yyi7' 

> N - df- »y h ) 6 0 9 Jb^tf-r^-fi-^. ? n -v ? ff ^ , X 5? - h -ft , 'J -fe -v h ff 
V^rSt+IXSo zcettFP C L^0^$iiTViftvii)», z F P C iz it V > h 

^g*#/2ttT4 < . ^*UcF P C t L < liPWB^K*) ttH-«bftfc4fcflg* ! b#t?'fc<7> i: 

[0104] 

mmmmiz^^xm s (B) ^ffluTiHi]t§ 0 ifs«6 1 o ± cassia hik 

gp&viIi#SSg&**fl3/£;? tixos zcfli, BSfftlUg&gBT*** v - x f ij gg i/j 0 g§ 6 0 1 
i: . 6 0 2 tf<7) — o<7>iB^)b»^ $ fix S . 

[0105] 

4 4? . y-*ffl|)8ia08l6 0 1 linf t^iiTFT 6 2 3 tpft^4lTFT6 2 
4 fc*8!A^*)tf:CMOSIilB«3ii5, Ii0F§tffMt5TF Tli, i> 

*n<^CMOS0E§. PMOS0^^L<flNMOS@^T'f^LT^^u, ^Hfife 
fjTti. *«i±k:g8iaillg|%^^ L K ^ >f #3!*^-***. <&i* L t * tt * 

[0106] 

£ . 6 0 2liX^yf>7|TFT6 1 1 t . tlliJifflT F T 6 1 2 i:f « 

hm> ichm® izmmz fitzm 1 ^uti 6 1 3 t ^#t? is ®c ta * * 9 ns. 
mcom^-r ? ') >immm*m^ s z t iz * *> 

[0107] 

-t & ft ffi $ fi s «k 7 -t 5 o #j * it . mm %n 6 1 4 <?> tt» t l t # ^* mitfe. ~r 

9 ') >i*m^tzMt>. m^¥n 6 1 4 ^_h^g^^lcft^#g ( 0 . 2 M m-~ 3 m m) 
t5 ftffi^ff £H± -5 3 t frttf ILo. * fc. 6 1 4 HTv ^T^tt^TfelC ioTx 

-7 * * > h iz^mm'\± * vm. ^ a^tc j=otx^t>h tc^g^tt us* ^ 

[0108] 

81 1 wfft 6 1 3 ±.\z tt. fl7£^H^#frJI 6 1 6 . is «fc 2 <7>mtl 6 1 7 ti-? 

tiff^/^ $ fix So ;:x\ t Lxmm-t s i i <7>m« 6 1 3 ic^v^ s utii 

l a > ^ ^ A^ie^b^fli. 2-20 %<7>@tfb^#&^#^^fb-f > ^ aih. m\t^ 9 > 

u*3Lf&frk-tz>mtcomm. mm* 9 > mt-r >i 5 t-t zmtw.it 

* 9 > m t <d 3 mmmm^m^ s z t ^t-§ s . ^js^att-rs sisu-r^ 
©frt t © < . ^ * - 5 -y 9 u is 9 9 h ** t ti . 2 hizmmt Lxmmz az> z t &x 

B s o 

[0109] 

l^tl^^tf)|6 1 6 li, If -7X^^fflv>fclfa, O^yxvka, 7. 

u- h 'Am^^^^^^z .j: o Tff^^ ns o f&7t^/s^#t?Ji 6i6a. ( 

1 ) T'^ $ fl S ^7 ^ ^*^/- )l f$i$ # i: x — USt^ ( 1 ) T'^ $ fl S ^7 ^ ^*^/- j), migfa t m 
JS 6 1 6 S ffc<^W*l- t LTtJ. ^^fttfi ( ^ ') ^7-, ^> K 

W»i:LTtt. ii^T. *fifb^t/^^)l t L < tiff iT'fflu S it^Jb»#v^3b*. *^HHlcfc 



[01 10] 

£4? . ( i ) ~z* yjk £ ti J? >i ■> * "/ — >v mmikitm tirzjEiim Att^* Ltv^t 

a6 . -Ji£^ ( 1 ) T*^ 3 ni** ^ Hf^-fr t . — JK^ ( 1 ) T*^ 3 ns^i 

nmWittn? ft -7 z t fc*T*§ £M$HL^ 1 **#**iTv^JBtt. ck •) 

t Hfil IC K -5 3 i: frttf Li\ 
[0111] 

3 <b fc . *0 H * # t? IB 6 1 6 _h iz mm £ tl . ilt LTl8it5l2 ^Hffi 6 1 7 
icfflv****** i: Uli> tt¥ H(^)'J^ (A 1 . Ag, Li. C a . * fz It Z ti <b 

w^MgAg, Mg In, A 1 L i s CaF 2 , i t li C a N ) ^m^Z z h to* Iff * L 
v^„ ^^t^M^#t?JB6 1 6 T**k C tzKfrm 2 <7>mm 6 1 7 ^ig®2 -tt&if^lcti 

. i?2^1ItI6 1 7 i: LT, Jlj?^»< Lfc^ill^ jMimijl ( I TO. 2-2 0 

Yo^mitm^^teWcit-i y ; j <y am^^^ Ltz a > -y^umwtitm. mitmm (z 

nO) i:<7)fiftlB*fflv^S<7>fe»^v^. 
[01 12] 

£ ib IC ^ - 'i Vs 6 0 5 TftiLSflt 6 0 4 ^IfeT Sflx 6 1 0 MA 0 £ Z t \z J: 9 . 

ifSI6 1 0. i4ibSflx 6 04. Jc - ^ tt 6 0 5 ?H*nt3W 6 0 7 ic^Tt^ 
f 6 1 8 fc*1t;t<b*lfc«iilc«:oTv*.5. £4?. £ m 6 0 7 lc li . T^ttf\# (SH^T 

[0113] 

a-e § &rzii-j<fr*?mm%&m l c t ilv\ * jl** 6 o 4 

fcfflv^Stt&fcLTtf^^SJR^H^Sfli^ffiU FRP (F i b e r g 1 a s s-Re i 
n f o r c e d Plastics) . P V F (#'J^-^7nMF) . v 4 9 - . * 
'j i x f 'i/ 1 1 (J 7 ^ >; ^ ^ a> <b * -5 7' ^ * -v ?Sl^fflu§:U s T'§5. 
[01 14] 

[01 15] 

*%B^<7)fE7\:^^tt. ( 1 ) T-^2*lS iJ >i Jimmfat . ( 1 ) T* 

[0116] 

. 3E ifr ^J± i: ^ Jfll ft!) L . ^o. ^7fe^T<^>^*&^^ih-rs 3 ^Tl §o U , ggfift 
[0117] 

J-U^i^lc, *HS(E<30^flgTtt. h ^ > x y tc J: o Tf&T^aT-^SESj^ftiJp-tS t 

\zWtVt~f \z ZtltmT'&MM 5 -frS ^ "V x ^I^^ITft o i^. H 1 0 lc 
ifl^aifflLTf^jaiLfc^-y^ ^M^^Tt^g^f^mHl^^i-o 01 0 iz fcv^T . S^x 9 5 
1 ±tcti. m« 9 5 2 tmm 9 5 6 i: c^Wlc tt^7fe^M^#t?JB 9 5 5 ^^It-btiTv^ 
o Mm 9 5 2 <^^§Pti|feli® 9 5 3 Tl^tlTu § . f LT, *fei^JB 9 5 3 _hlc liPs^JB 
9 5 4 Sit btiTv^l,, P|S!i 9 5 4 ^)Iitt, S^x®ti)T< ; 5rSlcf4 £ oT. — ^<^ffl 
e i: ftiL^cofflg ^TOPS**^ < * o < «k 7 ^ffif4^4T-t S . o * *) . MMM 9 5 4 ^ 

mm^jfa^mmit . 6r^?* o . j&a (*&^/b 953 <^®^rs] t mn^Jifa^fas . 

liJ19 5 3 tm-?Z>m) <o -ft **_h2! ( IB 9 5 3^®^^]i:[B]tI^^rS]^^S. iil 
9 5 3 tiL'Srv^) J:Hfiu 0 C<^J=7lc. ill 9 5 4 ^^145 3 tt\ Sf 

. i&mMmj±^mft^z^¥im^¥tJtm^?t^t2 z t iz * -> t. ftiifi^T-iii^^ 



[0118] 

(mm^mmb ) 

* m m <?> m m x it . ^mn^^ytm^-^m^x^m^ nrz^ytmu^^<^-3\z^^n 

[0119] 

i] — Or — T Mr . ir- ? 1 * =i > . ^ - V ^ n > fcf - - 7 . r— A&ig. Sl^'tt 

W^Mx. fz\M] i%U±WiW. W 83 iz It Digital Versatile Disc( 

dvd) w^mmmi^^n± l . * <?> a & ^ it ^ l 7 ^ft^HH^fi ^.fc^H) 

[0120] 

in 9 (a) it^ v ^^mmxjb *) . wfa 9101. unts 9102. m^m 9103. 

* 9 1 0 4. frtA^Sf 9 1 0 5 ^fc#t?. *f£Bfl<7>^7feJ?IT^1r-t£lS 

ytmw.^ j c^m^m9 1 0 3 cm** z tiz ^ *> i^m^n*. ^mm^^^trnmit. mn 

[0121] 

139 (B) It - V + >v n > bf ~ - ? T* £> ») . ** 9 2 0 K I# 9 2 0 2, It ^ §5 9 
2 0 3 . ^-*'-F 9 2 0 4, # - h 9 2 0 5 . * -i > t >f > 7* v *7 7. 9 2 0 6 

[0122] 

13 9 ( C ) li=f-r^^^^X7*U-f. * # 9 3 0 1 . m ^ 9 3 0 2 . 7- - A 9 3 
0 3 #&flJ<7>fEftl!S^* 3 fr"*.5lE}fc^H**<7>^^g&9 3 0 2 tc ffl c i: [c J: 

[0123] 

0 9 ( d ) itm x&*) . *#94ok 1*9402, ^ ^ 9 4 0 3 . ifa 

71§P 9 4 0 4 . 9 4 0 5 . |*f^^- 9 4 0 6 . frgB&HSB*- 1 9 4 0 7, t > 

^+9 4 0 8#^#t?o ^fEB^^^T^^T^^-t Z¥HtnW.-&Z<7>m^ffi 9 4 0 3 icfflv^ 
§ Z t \Z J: 0 fE«|3*lS. ft^g& 9 4 0 3 liMfe<oW#lc afe<7>3C^^^^-t^, 3 

[0124] 

H 9 ( E ) l± 77 > 7 t?*, ►) . 9 5 0 1 . 9 5 0 2 . g# 9 5 0 3 . frg&Jf M 

#-1 9 5 0 4, t rj > Sffg^ 9 5 0 5 . 5 ft 9 5 0 6 . v t- V - 9 5 0 7 . #F 
A^g^ 9 508. 9 5 0 9 , lflH§& 9 5 1 0 #^#t? 0 *%B^ fE^a^ % tf 

£ f&7t?Hg^^<7>ft^§& 9 5 0 2 lcfflv^£ z i: \z «k *J ftftg^ tl * . 

[0125] 



[0126] 

(mu^mm 6 ) 

*^Ste<^^fliT-tt. — (i) t-^ 2 n& j] >i >/— 'i m^foiz o v^Tf^B^i- § „ 

[0127] 

( i ) T°^$nz u >i ;^/- >immft<omfom t lti$. rm^mm^ (25) 

~ (1 0 2) 3 ft5 # ^ - (f§ :H*T'§5. tCU ^mmt Z 

[0128] 



[ffcl 7] 




[ffcl 8] 




[0130] 



[ it 1 9 ] 



CH 3 

H 3 C CH 3 ^ W 
(39) 



H 3 C N 

H3C CH3 



CH 3 

CH 2 

1 



o 



(40) 



H 3 C S ^ 



CH 3 



;c; n\j 

H 3 C CH 3 

(41) 



D 



h 3 c O-Q r>N 

H 3 C CH 3 U <^ 
(43) 




H 3 C. W 



P 



H 3 C CH 3 ^ \J 
(44) 




H 3 C. 



X 



H 3 C CH 3 

(45) 



Q 



9 



H 3 C 



H 3 C CH 3 



p 



(42) 



[0131] 



[it 2 0 ] 



P 



c 

H3C CH3 rt^T 



(46) 




P 



p 



H 3 C >^ 

A 

H 3 C CH 3 

^ 4 



P 

."OA 



(50) 



N . // 



<' \W/ * 



H 3 C 

HoC CH3 

<s IT * 



(47) 



P 




P 



H 3 C >^ 

A 

H 3 C CH 3 ^ 
(51) 



P 




p 



H 3 C N M 

A. 




H 3 C CH 3 r=^v 

(48) 



P 



H 3 C^ 

H 3 C CH 3 ^-Ny.|y| 

(52) 




P 



p 



H 3 a >^ 



N Ss J7 



H 3 C CH 3 «sl 



(49) 



[0132] 



[it 2 1 ] 




[it 2 6 ] 




9 



H 3 C CH3 



(88) 



IN \ , 

6 & 



9 



(92) 



l\ & ) — 

6 O 





[it 2 7 ] 




[0139] 

mMxK (25) ~ (38) lzijk~t* >u >/- ^ ( 1 ) icfclt £ R 2 ^tR 

^^jt^<^ ^ 6ot«* ») . «3t^ ( 3 9 ) - ( 5 2 ) ic^-t^^ ^ 'i mmwit-^x^ ( 

1 ) tc 3s it 5 R 2 fe* T ^ * n S <?> if t <?> T' £ . 
[0140] 

ffiiit ( 5 3 ) - ( 6 6 ) tc^-t ^7 >u >/- ^ . ^7 ^ >u#telc [b] c R£ 

^-^jb*#JgT«^S o o £ •) . -ft** ( 1 ) tefcv^T . R 2 li-^it ( 2 ) (^mm.^^ LT 
9 * A r 1 i: A r 4 ^[b]- . A r 2 t A r 5 fc» [a] - . A r 3 t A r 6 f* IB] - . XirY^la] — T' 
ia^lT LT 5 Jf£-x ^7 ^ 7* - >i #t£ tc [a] c gJH £ * IS □ 2 i± tl t£ J: 7c 36 . ^ 

[0141] 



£ tz. Wm.x^ (6 7) ~ (7 5) iZyjk'f ^ "7 IC , Aor>7cjj|%^LTUTl<):v^ 
[0142] 

-J&i^ ( 1 ) fc*^-^^ ( 2 ) &VY<7)W.m<n&W.\S. Mmxi ( 

2 8). mm.j$ (42). fltiS^ (56) IC ^ L £: £ 7 & * ^ N 13 £ It & < . mm^ ( 
7 6) ~ (7 8) lc ^ ~? J: 7 tc > 7 ft x* o X t =fc v\ * , ^'vfiTioTUvn 
[0143] 

* tz. ffimiR (79)^(102) ic^i" «k 7 tc . ( 1 ) i; ( 2 ) ic 

[0144] 

-^5^ ( 1 ) T-^ 3 tl § # ^ ^ >/- >U Mi?#<^^^^^ i: L T It . U <r <?>JxIfe<7>MMti* 

^mx-3bz>» 0fl*.ti\ ne^jxi^x^-- a (a-i) ^^fc^i-r^ns. tei, 



[0145] 
[ ft 2 8 ] 




Ar 2 

/ 

HN — X— N 
a/ Ar 3 



Pd(dba) 2 , P(t-Bu) 3 , 
I tBuONa, toluene 




Ar 2 

/ 

N — X — N 
Ar 1 Ar 3 



(A-1) 



immrn i ] 

[0146] 

o ^mmmxit. mm^ (28) -c^^ti* 3 - cn - (4-^7ii;i7;;7iz* 

) -N-7iztT; 7 ] - 9 - 7 a: — >l t) >V */ — >l (Ift: PC zDPAl) <7> 

[0147] 
[ ft 2 9 ] 




(28) 



3-[N-(4-Diphenylaminophenyl)-N-phenylamino] -9-phenylcarbazole 



[0148] 

[ 7. t -y 7' 1 ] 

4 — 7*DtF 'J7i^^7>>^^S^SlC3^Tlilt5. 4-7Dth 'J7 

i^^7^>co^^x^-At (A— 2) ic^fo 
[0149] 



[it 3 0 ] 



P 




-N_^ ^ lt ^V N ^*i (A-2) 

^ ^ NBS, ^x^;u 

[0150] 

h ')7iz;i7;>5 4. Og ( 2 2 0 mm o 1 ) ^) 1 . 5 Liix^^i§Mlc, N - 
^otnn^i (NBS) 35. 6 g ( 2 0 0 mmo 1) t*£T- HftfW L . 1 L I 

?ag*i l 5 %mm+ v ^ A*$g* i l l fc. ?bic5 om 

LiSlclT-ilL, > 7 J - >i ^/jn^Ttffm 3 i±£ c t iz «k 9 . 6feS*^4 6. 5g 

. ir m 7 3 % t* m tz . 

[0151] 

[ 7. -f- -y y 2 ] 

\Z , N — (4 — y7i^47; ) -7 — — N — 7 i — ;U T 5 > <7) ?J to O 

T t£ Bfl i" £ „ N - (4 — >>7ii^7; 7" 7 i ^ >l ) -N-7i-JlT^^^)tX^- 

A % ( A - 3 ) tc ^ "t o 
[0152] 
[ft 3 1 ] 



nh 2 jao 

6 - 



P 



Pd(dba) 2 , P(t-Bu) 3> 
tBuONa, toluene 



HN ^ ^ (A-3) 



6 



[0153] 

4-7"ntF 'J 7izi7;>5 5 9mg ( 6 m m o 1 ) . i? -<Zs is ') f>7-feF> ; ^° 
7 ^ ^ u ( 0 ) 345mg (0. 6 m m o 1 ) . f F 'J t ^7*Ky F 5 7 7 

mg ( 6 mm o 1 ) % H o □ 7 v X n lc A*l * lig^Lfc^x Ctl^^tt? 7 7 Xn[c 
»F'lx>5mU|i/:. 3 tl % #3 3 9$ ff ft* & < ft § * T* L 7c . C 3 t, 
7-'J> 5 5 9 mg ( 6 m m o 1 ) . h ') 9 — is * >i -f * >i * X 7 ^ > 1 0 % ^ ^ > vg 
SO. 3 7ml (1. 8mmo 1) t^i, llfHf\T8 0 - C, 5 IB Jjn % ff o 

fc. SPfli ?D7F r ^ -7 ^ - (TLC) T-Sfi^ 4 - 7f n t h 'J 7 1 z i 7 ; > irM 

o tkh^s^^ ^ ^jk 1 oomi x-tttB l . z&mwc*.* >im t ^ v >i ^> m t&Utr 

L fz o z ^) ?> mm L fzfc . m Wk x ^ : ^ * "t > = 1 : 2 0 <jo * ffl v^fe x ii Y 

Afe|^*^7 0 Omg. iR^s 4 2 % Tff tz . 
[0154] 
[ 7^ -y 7° 3 ] 

N-7izi-3-H-F*^^ ^ ^ □ ^77 o TifeB^-t § 0 N-7 ^ — >i — 
3 - 3 - K ii >i s f - 'i <n 7. ^- - u •& ( A - 4 ) iz^-f o 
[0155] 



[ it 3 2 ] 



P 



NIS, I 

[0156] 

N-7i-;^^A'v*-i4. 9 g (20mmol) t*Sil 0 0ml icjg^L, N 
-3-H=i^^St4. 48g (20 mm o 1 ) % *> o < *) fia*.fz&.. SfiT'-tRIf L 
. JxJ£P§#m^<b 2 . 5 nf W&k: a®L*&#>. 3. 5 Bf W tc ffi & m \z «k 0 

L o Z^)!BS«tfi?DM*3 0 0 ml CiTtSZkCJ:'), ^ - t > tr > ? fe<^ 

B H H ^f 7 z tic «k *) , afe**** 5 g . 6 s 

[0157] 

N - 7 i ^ ^ - 3 - 3 - H ^7 >i '^f- >i </> ^flKlt . WT^^vST'ff "? 3 i: *fc T*§ 
§ „ N - 7 i ^ ^ ^7 ^ ^ '/ - >i 2 4 . 3 g (1 OOmmo 1) 4iS»6 0 0 m 1 tg^ 
L x N-a-l«3A^||2 2. 5g (100 mm o 1 ) % * o < 0 Tjn ;c fc^. Sfi?-t 

fs^Lfe„ /xJtJM*6^^'b 2 . 5 »f w&tas l*&*>. 3. 5 ^ n ^ \z mm m ai t/ ic 

J:»)JBSLfc. c:*>J8®i**«fiiLfc. 3 <o Jf Jfo * St * til h V A^KSSt. iXv>-?* 
Tifc^Lfc. ftifelc > ? ; — ^ T* ; t9t W L . Qfe^*^ 2 4. 7 s. 6 7 %T#fc. 

[0 1 5 8] 

[ x t -v 7° 4 ] 

3 — CN — (4-y7i^i7; ; 7 i x i ) - N- 7i^i7; 7 ] — 9 — 77 oc :=. ;U 

J] ji ;u (B§^ : P C z D P A 1 ) <?)^^^k:ov>Tl!iiBt«. PCzDPAl^ 

j& x ^ - a ( A - 5 ) tc^-to 
[0159] 
[ f b 3 3 ] 

P 6°"° 9 P 

/VV\ — — r£n rr N m < A -*> 



Pd(dba) 2 , P(t-Bu) 3 , X N 
tBuONa, toluene 

micro wave, 80deg 



6 



[0160] 

N-7izi-3-3-F^i^"/-* 6 2 7. 6 4 m g ( 1 . 7 mm o 1 ) . N - 
(4-y7x^^?5 J7i-A) -N-7i^^7^> 6 7 2. 86mg (2. 0mm 
ol) y ^ > y 'J 7 -b 1 > a* 7 y ^ 5 7 . 5 m g ( 0 . 1 m m o 1 ) +■ b ') ^ U 9 
-yt^7^KyF 3 3 5 mg (3. 5mmo 1 ) n 7 7 i: Aft, lilllL 

tz . Aft* h ^ ^ > * 3 . 5ml ^Dilftf\^3 ^tf ofc. h 'J ? - >• ^ 7* ^ ;b * X 7 ^ > 
(10w%^^f>jg«) 0. 4 m 1 < _kT4cfg *) . ftS^iW 

Lfc. vOn7i-7'^2 0 OWT'IWL^^b 1 0 5>, 8 0 °C T-ftnUJEI^ ff o fc. 



-&fla*.x L fz'&. Eft St ^ ^ t«i L fc. ^t"il*ffiL. SS^^: 

^^□xT^nfaL. S*D B B B ^tf 1 Z t\Z Jc *) 9 V 6 5 Omg . JR* 6 5%T*# 

. NMR<*>T»-7fc&Tlc^-*. 1 H NMR (300MHz. DMSO-d) ; 8 = 
6 . 89-7. 05 (m. 1 3 H) . 7 . 21-7. 28 (m* 9 H) . 7. 32-7. 
43 (m* 3 H) . 7. 50-7. 69 (m. 5 H) . 8. 02 ( s . 1 H) . 8. 14 
( cU j=7. 2. 1 H ) . * . 1 H NMR^)f 3 Ic, * fz EI 1 3 \z is 

rt 3 6 . 0 — 9. 0 p pm^i^^I^Lfc^^^H 1 4lc*t. 
[0161] 

ibtitPC zDPAl *>!&S»ill£-^llf&##f (TG-DTA:Thermogr 
avimetry — Differential Thermal Analysis)^ 

ffofc. ^c^mm^m 1 7 lc^i-„ 0 1 7Cfev^T, V) ^iL, 

^ij^r^iiti^M (% ; m%.mttfim<7)Ms.-& 1 oo%uT^Lfcit) tit. $h\z 

. TfJ^tiflli. aS CO tit. £4?. MUSIC li lift fiMlBjBf ill ££§B (-b-fn 

-tflltlit^ai , TG/DTA SCC/ 5 2 0 0 S) tfflv^ IlilMT, 1 
O'C/mi n^^-SiI)$Tta^'l±tl¥fffiL^o *<?>*S3I. iitfiS<^l# (fMSIU£ 
) ^HTT\ «fl£W*&Bf k: felt L 9 5 XtlT^tiC^^SSUv 3 7 

5 "CT*f> o fc. * fc, Hft^PJ^gi ( T X -7 > A T M- 0 1 ) lc J; o Tl^ L J: C 

. S*^ a 1 8 5 — 1 8 6 °C T o Tz . 
[^IfefJ 2 ] 
[0162] 

x Jfilis^ (5 6) T'^ 5 ti 3 3 , 6 - fcf X [ N - (4-^7ii*7? ^xzi) - N 
— 7 i - * 7 ; ; ] - 9 - -y x — >i ii >i V— >i ( : PCzDPA2) ^ ^f^^'A iz 
ouTlBHt§» 
[0163] 
[it 3 4 ] 




3,6-bis[N-(4-Diphenylaminophenyl)-N-phenylaminol -9-phenylcarbazole 



[0164] 

[ 7. -f- -y 7' 1 ] 

-*-3> 6-y'3-F*i^"/-'^^XJf-A4 (A— 6) lC^"to 
[0165] 



[it 3 5 ] 



P 



[0166] 

N — y xx 77 >i — jl- 2 4 . 
N-3-Fnn?|44. 9g 




. 3 g (10 0 mm o 1 ) 
( 2 0 0 mm o 1 ) £ >9> o 



(A-6) 



7 0 0 m 
< 9 Tjn £ £ ^ , g 



5mffl&\c&mLii&db. 3. 5 Hf IB '& \z ffi iH **46 £ 



ft #f tti ^ % ^ ifi L . c <r> *> m % & i£ + h ^ a 4> ic mm L t + fn 
ft* ^iLv TKTi^vt LT^b^S^ -t±. t7*^n <?>^*^ 4 7 g . iR^ 

[0167] 

[ 7. -f- -y y 21 

3, 6 — tT X [ N — (4 — i?7i-47? ; 7I-JI,) - N- 7iz47; 

7 i xx,u ^7 >i ^ : P C z D P A 2 ) <?"> G-i&ftm \z o v^Ti^BHi" s 

PA2^)&lx^-/,t ( A - 7 ) lc^i"o 
[0168] 
[ ft 3 6 ] 



1 lc Jg ^ L 
$ it Tz o 3 

9 5 %x>m 



Jl - 9 - 
o P C z D 



P 

N^, 



QHN 
m 6 



I Pd(dba) 2 , P(t-Bu) 3 , 
tBuONa, toluene 
micro wave, 80deg 




(A-7) 



[ 

N 

— is 

y t 
3 . 

0 0 
fix) 

tain 

1 0 

z t 
: 1 

d - 

( d 
* fz 



4 4 g (1 1mm o 1 ) . N — 
9g (27mmol) i? > i? 



( 4 



0 16 9] 

- 7 x ^ - 3 , 6 — :>* 3 — H ii >i ' * % / — >i 5 . 

7 oc xx Jl T 5 J 7 x ^ 4 ) -N-7ix;t-7^> 

th>'^y'7i, 5 0 0 mg (0. 87mmol) Th'J7A?-yt^^Kyh* 
3 5 g (35 mm o 1) ^£oD 7 7 7 N nic Aft. ^iHB£ L fc. fl£^< h ^ :c> % 1 
ml/jDi.lf\^3^fto/i. h ? - is * ^ 7f ^ * X 7 4 > ( 1 0 w % - 
4ml*»ifcH> 8 O'C, lifHMT lc T 1 6 W fin fr o fc. Jxfcfe. 

MMX-SUa x. . m&x.* ji 2 0 0ml T-tt tti t o {%& ^r^^^A^^n^TTKTy^ 
Lfc&. 6ft8£^ > ^ At li l 7co *>*R^#SfL. ltS£^^ ^ : ^^-t > = 1 : 

<vMwLizmT-t&ztx*mm£iifzo ^<n'&.. zcomm^^o±.^^unxL. m 

* ji : ^ * is = 1 : 1 0 <r> MUS: m ^ X is l ) ii *f >i * => u \z «k *) mm L . * 

t- ^ - Jiiej»sat<^^tg^^*. h ji : ~***t y = s 

W_h tc «k ») m h ti fz if M - U B » ») . ^ 1+ T- 6 . 5g, iR* 7 5 % T« 

fc. NMR^T'-^^WTlc^t. ! H NMR (3 0 0MHz. DMSO-d) ; 
6. 86-6. 97 (m* 26H) , 7. 18-7. 36 (m. 14H) , 7. 35 
. j = 9 • 0. 2 H) . 7. 52-7. 66 (m. 5 H) . 7. 99 ( s * 2H)» 
x ! H NMR^f t-lt01 5t, * fz m 1 5 \z is It -5 6 . 0 — 9. 0ppm<?) 



* L % 13 1 6 \z . 

[0170] 

M^tlf-PC zDPA2 *>f&S»HI£-^i£&##f (TG-DTA:Thermogr 
avimetry — Differential Thermal Analysis)^ 

ftofc. f 1 8ic^f„ 0 1 8lctn^T, V) 

^jij^r^iitiMM (% ; wi^mtu^^Mm-k i ooxtLTiitii) tit. £<bic 
s Tfj^ti$iti. as cc ) ^it. lustc adnata mm ism nj^na (t^ 

-Sfllttit^tl, TG/DTA SCC/5 2 0 01) lliiMT> 1 

) *>><b. ^utt\ m &m m \z is n & mm \z n 1 9 5 %wT^s*ic^^ssa. 4 6 

O'CT^ot. H*J&*!l£3g (7X7>?i|, ATM-0 1) lc J: o T 10 £ L tz £ Z 

. Hfe^li 1 7 3-1 8 1 °C T* o o 
[HMJ 3 ] 
[0171] 

*#uMJ-?ii . — ( l ) nz> * >i m&fat . suie^ >i >u 

ftttf^) jss^ 7 c i: § § fb m t * # t? ib ^ a # #y * 00 ^ -t * . to k # ^ 

LTti, HJtefl 2 LfcffijtiS (56) T*H2*l£ 3 , 6 - ^x [ 

N — (4 — y 7 i ^ ^ T ^ J 7 i ^ ^ ) J] — 9 — "7 oc ^ # >l> '/ 

->i (B§^ : P C z DP A 2 ) fcfflv*. gu sfi M 18k f b □ t/ £ LTUt "7* ^> iHb^ * ffl 
[0172] 

**j|R*H^a6#^Hl*3*>**t* ^ ^-icm^i-^o f LT, PCzDPA 
2i:t'l7-f>itt (VI) £^^fi^fim^&^m^^m^M\z Ail. S^tc^lv^ 
fzVtmx^ «If Slci »)P C z DPA2 'J 7*T>ift:tJ:t^feItffML/c„ 3 
com. P C z D P A 2 U 0 . 4nm/s^)^|l-lTlI^, t V "7*^ > m itW) It P 
C ZDPA2IC/1LT 1 / / 4<7)M (H«Pb) ^S§fE£ LfciST, t ^ PbTli. P 

C zDPA2 : t ') 7*T>tftt = 1 : 1 . 5Uotu4. 41>\ Iltt50nmU 
fc. 

[0173] 

•3 <7) Jc 7 lc L T jfcjg Lf:PCzDPA2-t'J ^ > & f b & v& £ <7> n& JR 7. ^ 7 h ;b £ 
i^LfcISS^, il l^^Clc^t. Pb$^<7)f-i6. PC zDPA2^^^>I<7)iiR7^ 
( 13 + A) iS =fc 'i -7"^> ^fbt/<7) ^<7)H <7> D^ilX 7^714 ( 0 4 1 B ) t □ ^ ^ 

[0174] 

0 1 1 h t> £ M *) . C <r> U&m it . PCzDPA2Jo^i>IJt l )7'r> WHtW % fi 

citia. p c z dp a 2 1 1 ■7*7 , >»fl:ifti!i t «f ^jSS%ff otv^fcft?* 1 ) , t 

■7* 7» > 8£fbt/ *'PC zDPA2*^ tf * St-t 9 . PC z D P A 2 lc * - ^ L T 

[0175] 

Lfci'oT, #HJtefll T/£J& L tz P C z D P A 2 : t ') ~f mitWU^m & . * * ') 

[fllfcfj 4 ] 
[0176] 

^mUMX'lt . *fEB^<^fE7c*T<7>-#iJ lc o v^T . 0 1 2 ^ffl v^Ta^BH-t £ „ 
[0177] 

*^SfefjT'li. Jfilii^ (56) tl^PCzDPA2^ PC zDPA2l:WLT 

m^sgte^^-tMfifb^^/T^ § ^ ^^y mitm £ ^ m^cMT-iz ^ \> x m.m~t z 



o 

[0178] 



mmt Lxmm-tzm 1 ^n«4 o 1 t lx . mm^^^ Lfz a > wum&it 
warn** >* v 9 v > ic «k ^^ts. 

[0179] 

iXtc. mi ^)ti 4 0 1 ±ic. (56) T^f ^il5PCzDPA2L PCzD 

P A 2 left LifSSttt^ft V -f^yMitWl t fc, t^tbTl : 1 * £ «k 1 \zl±M 
m'&iz J: 0 i&Jg L, II Ji 4 1 1 ^mrfK-f & . :CT\ HJ9ti 1 2 0 nmir^li J; ?IC 

[0180] 

tfOC f? 1 <?> Jl _h ic . NP B^, l^ltaicioTML, NPB^b4§*-ii 
11^ 1 0 n mcnmffxmf&'t 3 . tfUC . h 'i x ( 8 - ; 'J ;n) T 4- 5 - ^ u ( D§ 
ft: Al a 3 ) ^ v 'J > 6 fct , nmm^: \Z «k o T J&Jg L . Al a j h ^ v 'j > 6 i: t# 
t?£&5fcJI£ 4 0nm^llT'fMt5. * H «£ 0!l T li . Al q 3 J: ? 'J > 6 J:<nllit 
ii 1 xt 0 . 0 0 5 t & -5 J: 7 tc II ft! -fr § . C tl lc <k o X » ^ vj>6ttAl qj^^ic^ 
ft 3 ftfcttflgi: & -5 . iXlc&^JB _hlc . Al a 3 ^ . 3511^1: J: o Titi L , Al q 3 
i^^^tf ilit4 0 nm^IJlT-Jf^tl). iX lc tf Mt^lB ± lc . L i F^, 
If ftlc kot^IL, L i F^b^^SftAi^ 1 nm^IHT'iit^. iXlclBT 
&AJB±K: * T ^ 5 a*. USifSCioT/SILs 12 <^MtI^ 2 0 0 nm^)| 

[0181] 

&±k:J:»K PCzDPA2t, PC zDPA2lc^LTtff§tt^^t«fL^tl 
<^f&^^^ti. PCzDPA2t, P C z D P A 2 CW LTtf f §ttt^t«fb^^ 

. m urns. 

[0182] 

14 i i £j¥JSft l /cJt^tc. m$t]m!±<n ±.n-*wm~f z z t &xb j=ot. mmm. 

B & . 

[0183] 

^HJteflj^&^iSs^ a. %7t^/H^#t?i 4 o 3 tc wfift^«t+T& < mmit 
[ m s <r> m m * i& bh ] 

[0184] 

[0 1] *^BH<7>^7t*T^^B^-t £ 0 O 

[132] *f&Bfl<50#£^ij|^fcifcBjj-t 5 0 O 

[03] *^BH<7>%7t*T^S^B^-t 5 0 O 

[04] ^¥£m<n§utmT^Mm-f z 0. 

[05] *fEBJ!<7Vf£7tl?IT^s£Bfli- § 0 O 
[06] *^BH<^^7t^^^mBHi-^, EL 
[0 7] *fEBH<^%7t*T^mB^-t 5 0 O 

[0 8] ^mn^m^cmm^Mm-t z> 0. 

[09] #&fli<^fE^ig*fflv*fc«ftjagg%tan!j-*s 0 O 

[0 10] *ISB^<?>IE7 , c^g^saBHi-^ 0o 

[011] 3, [N- (4-^7iz^7; ;7ii)l) -N-7i-*7 

3 7 ] - 9- 7i-i^iM"/-)Lht l )7'Ty ^fbt? i: <7) S □ H CO JR X -< ^ h >l 

[0 12] *ISB^<7>IE7 , ca i f <^-^iJ^^-t 0o 

[013] ^¥tm^> * >* >/- >i m^-fcXJhZ 3 - EN - (4— ^7x— ^7 



x x. ) ; ] — 9— v 3^ — >i ti >i >i <T)^\\ — NMRf t- 

[[314] * f£ Bfl <jy ti n - >imW- fa T * § 3 - C N - ( 4 - 'J -7 x x jit 5 ; 7 
xx ji) — N — "7 x x ^ t 5 ;] -9-7ixi^iA"/-i^)lH-NMRf 

[[315] ^ f£ Bfl 60 ^7 ^ '<7 - ^ Mil # T- * § 3 , 6 - tr x [ N - ( 4 — i> 7 x — >i 

7; ;7xx;b) — N — 7x-47; J ] — 9 — 7xx;^)p\'>/- 4 <7> 1 H — N M 

R * \ - h ^^i" EJo 

[13 1 6 ] ^f&Bfl^ ^7 ^ n Sfi?#T£> £ 3> 6 — t? X [N - (4-^7xx;b 

7; J V x. — )l) -N-7i-i7; J ] — 9 — ~7 x — >l Jj >l — 4 60 1 H — N M 

R * \ - h ^^f0„ 

[13 1 7 ] if¥tm<?> ti >i m^ftT'dhZ 3 - CN - (4-^7xx;H-5 ) -7 

ix4) - N - -7 x x ;b T 5 ; ] - 9- 7ix;^tn"/-iW ill 10^*S * ^ ^ 

[13 1 8 ] *f£Bfl<7> ^7 ^ \/— 1$##T*> 5 3> 6 - ^ X CN - (4-/7xxi 

T- 5 ; "7 x -x ;u ) -N-7ixi7; >» ] - 9 ~ 7 I x ^ a' 4 (^iii PJ ^ 

IS * * ^ -t 13 . 
[0185] 

101 mi <^m« 

102 S2 co -mm 

1 0 3 fE^W*#t?J§ 

111 mi <r>m 

112 $2 <vm 



[ii^i mm 
[m 1 ] 




im 3 ] 




[HI 4 ] 




im 6 ] 




202 



8] 




im 9 ] 





[dill] 

0.8 




300 



[13 1 2 ] 
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Atf via 



[fill] 

^mnit. m iter w tm&it&w mmns.<r>&^$£?tmi L -&m&-t z z t 

s - ( 1 ) ^ $ *1 -5 # >l >l t . — 1^5^ ( 1 ) T- ^ 3 tl -5 ^7 >l >/ - 'I 

mmwhm^^n^n i z t znkm<t&%it-&&t!m-&iftz z tsnrnt-tz 

[ft 1 ] 
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